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INTRODUCTION
This paper is the first test of a parsimonious model that was constructed by organizing the factors that were identified to be influential in prior electronic data interchange (EDI) research. The model posits three factors as determinants of the adoption of EDI:
perceived benefits, readiness, and external pressure. We show that these factors address the three major types of adoption perspectives: the technological, the organizational, and the interorganizational. While each factor has contributed to our cumulative knowledge, and explained a part of the adoption decision, no single study has tested a model of EDI adoption that incorporates constructs that comprehensively address the technological, organizational, and interorganizational levels. By testing these factors together in one model, this research contributes to new knowledge by: 1) combining in one model what was studied and observed to be important in a number of disparate research studies, and 2) providing a comparative evaluation of the contributions to EDI adoption of factors found to be significant in a number of different studies.
Our view is that theory development at this current state of research on EDI adoption is somewhat fragmented. Our approach can be understood in terms of the "theory development cycle". By combining and organizing the (significant) findings of earlier studies, in this paper we formulate a new model and test its predictions. Most of the constructs of the model are found to be significant while some are not. These observations are valuable in showing the comparative contributions of each construct and sub-construct within the context of others (i.e., not in isolation). This study then provides input to a new theory development phase by providing a "starting point," a model for other researchers to improve its predictions.
The study of EDI has practical as well as academic relevance. EDI will be at the core of electronic commerce (EC) for years to come. According to the Economist (February 26, 2000) it is estimated that business-to-business (B2B) transactions will be more than 80% of the expected $3 trillion EC market by 2003. As B2B EC gains prominence, EDI will remain important. To illustrate, the market for EDI software, products, and consulting services is predicted to grow from $800 million in 1997 to $2 billion annually in 2001 (Densmore, 1998) .
Although 95% of Fortune 1000 firms have implemented EDI, only 2% of the remaining 6 million businesses in the US have done so (Densmore, 1998) . Though the largest firms have aggressively encouraged EDI adoption, they have, on average, been able to motivate only 20% of their partners to adopt. The remainder, often comprised of small and medium-sized enterprises (SMEs), has resisted adopting EDI for reasons that are not fully understood (Bouchard, 1993; Hart and Saunders, 1997) . Given the ongoing importance of EDI, it is important to understand how to improve EDI adoption rates by developing and testing a parsimonious model that includes the key success factors identified in earlier work. Such work can also serve as the theoretical and empirical basis for research on other forms of IOS, such as business-to-business electronic commerce exchanges.
The rest of the paper is presented as follows. Section 2 reviews prior research on EDI.
Section 3 describes the theoretical framework used in this paper. The research methodology is described in Section 4, followed by the results in Section 5. The paper concludes in Section 6.
PRIOR RESEARCH ON EDI
EDI promises many benefits, ranging from modest-reduced communication and administration costs, improved accuracy-to transformative-enabling business process reengineering or supporting industry value chain integration initiatives such as just-in-time inventory, continuous replenishment, and quick response retailing. Because of these potential benefits, EDI has been extensively studied using several theoretical perspectives.
Diffusion of innovations (DOI), a fundamental approach to the study of the adoption of new technologies (Tornatzky and Klein, 1982; Rogers, 1995) , has been, either explicitly or implicitly, a foundation for much EDI research (e.g., O'Callaghan, Kaufmann, and Konsynski, 1992; Premkumar, Ramamurthy, and Nilakanta 1994; Teo, Tan, and Wei, 1995) . The focus of DOI research is the characteristics of the individual technology under study that either encourage or inhibit adoption. For example, O'Callaghan et al.
(1992) examined independent property and casualty insurance agents, and find that relative advantage is a predictor of intent to adopt, as well as a differentiator between adopters and non-adopters. Likewise, Premkumar et al. (1994) , in a survey of EDI adopters, found that relative advantage and compatibility are predictors of the extent of "adaptation" -the degree of EDI usage in its first application (operationalized as either purchase orders or invoices). Teo et al. (1995) used DOI theory to predict intent to adopt financial EDI in Singapore. Their findings show that complexity is a strong predictor of intent to adopt, as is their measure of the perceived risks of adopting.
Because the DOI-based research is focused on the characteristics of the particular technology, we label this perspective "technological." While the technological perspective afforded by DOI undoubtedly explains a portion of the EDI adoption decision, DOI is based on individual-level adoption decisions, whereas EDI adoption is almost always an organizational-level decision executed in an interorganizational context; therefore, there are certainly aspects of the EDI adoption decision that are not captured by looking solely at the technology of EDI. Thus, much of the research on EDI has taken an "organizational" approach, considering organizational characteristics as well as (or instead of) the inherent attributes of EDI technology.
Organizational adoption of a technological innovation can be positioned within a much larger body of innovation research conducted by economists, technologists, and sociologists (see Gopalakrishnan and Damanpour, 1997 , for a comprehensive literature review). Within the sociologists group, the process view of innovation (or adoption of innovations) treats all innovations as equivalent units of analysis, and thus does not differentiate among different innovations with different attributes. Conversely, IS research can largely be classified into the variance sociologists group, and has focused on the innovation level of analysis and the development of "middle-range" theories of innovation ( Gopalakrishnan and Damanpour, 1997) . Such theories focus on the attributes of the innovation, and propose relationships between these attributes and the antecedents and consequences of adoption, acknowledging that some attributes of a particular technology will vary across organizations (such as perceived costs or benefits). Grover (1993) , taking a comprehensive "bottom-up" approach, empirically identified five factors that statistically discriminated between organizations that have and have not adopted EDI: (i) proactive technological organization, (ii) internal push, (iii) market assessment, (iv) competitive need, and (v) impediments. Reich and Benbasat (1990) examined the adoption of customer-oriented IOS, finding that adoption was related to customer awareness of need and support. Rogers (1995) examined the factors leading to organizational innovativeness, which include, among others, organizational slack and size. (Because Rogers' model focuses on the overall innovativeness of an organizationi.e., the process approach to innovation -rather than the adoption of a particular technology, it does not provide a testable model of EDI adoption.) The size and slack factors are one possible explanation for the greater rate of EDI adoption among very large (e.g., Fortune 1000) firms, as organization size has consistently been recognized as a driver of organizational innovation (see Damanpour, 1992 , for a meta-analysis).
Because adoption of EDI requires co-ordination between at least two organizations, the interorganizational relationships between the organization and its prospective trading partner(s) becomes salient. In the best-case scenario, both firms agree that adoption is in their mutual best interest. EDI is an example of a technology with positive externalities or network effects; thus, the actions of one firm will depend on (its perception of) the collective actions of other firms (i.e., are there enough firms adopting this technology to make our adoption worthwhile?). Collective actions and technology have been studied within a number of disciplines; Bouchard (1993) labels this collected work "critical mass theory." However, the positive benefits of having a critical mass of firms adopting the same technology is only one aspect of interorganizational relationships and EDI adoption; another significant factor is enacted power, such as when one organization "encourages" or coerces its trading partners to adopt EDI. In the context of EDI adoption, we characterize factors relating to the actions of other organizations as belonging to the "interorganizational" level.
Recent EDI research has incorporated both interorganizational and organizational factors. Saunders and Clark (1992) examined the impact of perceived benefits and perceived costs (both organizational factors), as well as dependency and trust (interorganizational factors) on intent to adopt EDI. They find that increased perceived costs reduce intent to adopt, as does, somewhat surprisingly, higher levels of trust. Bouchard (1993) found that DOI factors were not significant in the EDI adoption decision, whereas the use or requirement of EDI by major business partners were the key drivers of the adoption decision. Premkumar and Ramamurthy (1995) found that the organizational factors internal need and top management support, as well as the interorganizational factors competitive pressure and exercised power, influence whether a firm's EDI adoption decision is proactive or reactive. Iacovou, Benbasat, and Dexter (1995) hypothesize a model that includes three factors as determinants of EDI adoption and impact in small and medium-sized enterprises (SME): perceived benefits (technological), organizational readiness (organizational), and external pressure (interorganizational). Proposing a highlow dichotomy for each of these factors leads the authors to develop a 2 2 2 × × classification of firms; however, this model has not been empirically tested outside the small sample of firms that led to its genesis. Premkumar, Ramamurthy, and Crum (1997) The factors influencing the integration of EDI within adopter firms and the subsequent impact has been studied in the motor carrier industry (Ramamurthy, Premkumar, and Crum, 1999 EDI has also been studied using the perspective of microeconomics, and some of this work has provided direct estimates of the financial impact of adopting EDI (see, for example Mukhopadhyay, 1993; Wang and Seidmann, 1995; Mukhopadhyay et al., 1995; Barua and Lee, 1997) . A framework of interorganizational coordination by Bensaou and Venkatraman (1996) posits that "performance" is determined by the degree of fit between the information processing needs and information processing capabilities of an organization. More recently, Son, Narasimham, and Riggins (1999) use transaction cost theory and social cost theory to identify several variables hypothesized to be associated with the extent of EDI use. These include reciprocal investments, trust, and power.
In summary, the adoption of EDI has been studied using a variety of approaches and constructs with different operationalizations. At this time, from a number of different studies, there are several partially overlapping, divergent models that have been shown to each explain a portion of the EDI adoption decision by examining different factors. We show that these factors can be categorized as addressing three levels: the technological, the organizational, and the interorganizational. While each has contributed to our cumulative knowledge, and explained a part of the adoption decision, no single study has tested a model of EDI adoption that incorporates constructs that comprehensively address the technological, organizational, and interorganizational levels.
A PROPOSED MODEL OF EDI ADOPTION
An examination of prior research on the adoption of EDI reveals that the Iacovou et al.
(1995) model incorporates many of the factors previously demonstrated to be significant predictors of EDI adoption. This model draws on the three foci of EDI adoption influences identified above (technological, organizational, and interorganizational) and incorporates factors found influential in the previous literature. It was developed using case studies, and builds upon on a significant stream of research, including: O'Callaghan (1989), Swatman and Swatman (1991) , Saunders and Clark (1992) , and O'Callaghan, Kaufmann, and Konsynski (1992).
The Iacovou et al., (1995) model, augmented to include an additional interorganizational factor, trading partner readiness, identified in previous studies, was adopted as the basis
of the model to be tested in this study. In order to illustrate the commonalties of this model with others proposed before, Table 1 compares its constructs and sub-constructs to those found to be significant in earlier empirical work, as well as to the constructs derived in two papers mentioned above that do not conduct statistical tests (Bensaou and Venkatraman, 1997; Crook and Kumar, 1998) .
<< Insert Table 1 About here >>
The resulting research model used in this paper is depicted in Figure 1 .
<< Insert Figure 1 About here >>
In this model, intent to adopt EDI is determined by three factors: perceived benefits, external pressure, and readiness. The constructs external pressure and readiness are both composed of sub-constructs, as described in Table 2 .
<< Insert Table 2 About here >>
Perceived benefits refer to the anticipated advantages that EDI can provide the organization. Benefits are both direct and indirect in nature. Direct benefits include operational cost savings and other internal efficiencies arising from, for example, reduced paperwork, reduced data re-entry, and reduced error rates. Likewise, indirect benefits are opportunities that emerge from the use of EDI, such as improved customer service and the potential for process reengineering.
H1 Higher perceived benefits will lead to greater intent to adopt EDI.
External pressure encapsulates the influences arising from several sources within the competitive environment surrounding the organization: competitive pressure, relating to the ability of EDI to maintain or increase competitiveness within the industry; industry pressure, relating to the efforts of industry associations or lobby groups to promulgate EDI standards and encourage adoption; and two measures of trading partner influence (Provan, 1980) . Dependency on trading partner captures the potential power of a trading partner to "encourage" EDI adoption. Enacted trading partner power measures the strength of the influence strategy (e.g., rewards and threats) used to exercise that potential power.
H2
Higher external pressure will lead to greater intent to adopt EDI.
Organizational readiness, as used in prior research (Swatman and Swatman, 1991, 1992; Iacovou et al., 1995) , measures whether a firm has sufficient IT sophistication and financial resources to undertake the adoption of EDI. IT sophistication (Paré and Raymond, 1991) captures not only the level of technological expertise within the organization, but also assesses the level of management understanding of and support for using IT to achieve organizational objectives. Financial resources express an organization's capital available for IT investments.
In the context of interorganizational systems, however, readiness is not solely an organization-level construct. At minimum, adoption of an IOS requires readiness on the part of two trading partners. Thus, we have augmented the readiness construct with a sub-construct labeled trading partner readiness to consider a firm that may be motivated to adopt EDI (i.e., having high perceived benefits) and be ready to adopt (i.e., having available financial resources and IT know-how), but is unable to adopt due to unready trading partners ( Bergeron, 1994) . The trading partner readiness items (Ferguson, 1992) gauge the willingness and ability of potential partners to adopt EDI.
Thus, the readiness construct used in this paper is composed of three sub-constructs:
financial resources and IT sophistication (internal constructs encapsulating organizational readiness), and trading partner readiness (external).
H3 Higher readiness will lead to greater intent to adopt EDI.
In this research model, perceived benefits encapsulates the technological aspects of EDI.
Readiness captures both organizational factors as well as interorganizational, in the form of trading partner readiness. Finally, the external pressure construct is composed of interorganizational factors.
RESEARCH METHOD

Survey Method
The Iacovou et al. (1995) model was based on seven case studies. While the interpretive, case-based approach is ideal for hypothesis generation, theory development usually progresses to empirical testing, and hence we chose the survey approach to test the revised model statistically. Given that EDI is used on both sides of the buyer-seller dyad, two sample frames were natural choices for this survey: marketing departments and purchasing departments. We chose the purchasing side of the dyad, and sampled the membership of the Purchasing Managers' Association of Canada (PMAC), for two reasons. First, purchasing managers are an easily identifiable professional group, and sampling from this group gives a reasonably close approximation to an epidemiological sample of the population. Second, the information from PMAC allowed us to identify the seniority of their members, and thus select the most experienced member in each organization. This screening ability allowed us to select a sample frame with significant business experience and exposure to EDI.
Two versions of the questionnaire were developed, one for adopters and one for nonadopters. Where available, the items for the questionnaires were drawn from previous research; otherwise, new items were created (See Table 2 ). Some of the previously validated measures had to be adapted to meet the constraints of this questionnaire. For example, the Information Technology Sophistication measure ( Paré and Raymond, 1991 ) demanded a matched survey of the CEO and CIO of the organization. Because we targeted purchasing managers, this requirement was not feasible and the measure had to be adapted. Where necessary, measures were updated with more current terminology or revised to adhere more closely to the general principles of item construction, e.g., avoiding double-barreled questions and providing filters for non-opinion (Schuman and Presser, 1981; Sudman and Bradburn, 1983; Converse and Presser, 1986; Fowler, 1993) .
Content validity of all items, and especially new items, was carefully assessed. First, these items were examined by a colleague with expertise in measurement theory and questionnaire design. Second, the initial questionnaires were pilot tested by sending them to 20 members of PMAC in the Vancouver area. The 15 who responded were contacted for a telephone interview to solicit their opinions on the questionnaire and to identify any items they found to be confusing or ambiguous. Random probes were also used to test the respondents' understanding of the items, allowing a check of content validity. The pilot led to the decision to send and receive the questionnaires by fax, because respondents preferred this method and responded more quickly than to a mailing. After analyzing the responses, a number of minor revisions were made to the questionnaires, such as clarifying terms and removing instructions that the respondents found unnecessary. Third, the revised questionnaires were faxed to another group of 20 local PMAC members for a second pilot test. Follow-up interviews with the 20 respondents did not indicate any need for substantive changes to the questionnaire.
3
From the PMAC national mailing list of 6,550 members, a sample frame of 5,584 was constructed; for enterprises that had more than one PMAC member, the most senior member was selected. Thus, the sample frame represents a national directory of the most senior purchasing managers in Canada. A random sample of 1772 members who had listed fax numbers were sent a one page invitation to participate in a study of EDI and purchasing. 643 members (36.3%) agreed to participate, indicating on the fax whether their organization used EDI for purchasing. Of the 643 members, due to fax modem problems, only 545 were faxed the appropriate version of the questionnaire, yielding 317 usable questionnaires. Of the responses, 58 came from organizations that use EDI in purchasing and 259 came from non-adopters. The response rate from those agreeing to participate was over 58% (317/545), providing confidence that the resulting sample is representative of the underlying population. Because there were no substantive revisions to the questionnaire following the second pilot study, those responses are included in the subsequent analyses, yielding 337 in total.
A single item asked adopters to describe the nature of their adoption decision. 35% of adopters were EDI initiators, 32% were "followers" (adopters of a trading partner's system), and 33% had entered a joint project with a trading partner to develop EDI.
Demographic information on the respondents showed that they had considerable experience in the purchasing function: on average, eight years of purchasing experience in a non-managerial role, followed by seven years of managerial purchasing experience.
3 To reduce the length of this article, the items are available from the authors on-line.
Some 41% of the sample had direct experience with EDI in either their current or previous organizations. Over 55% had a college or university degree, and 20% were Certified Purchasing Professionals. Thus, the respondents had considerable purchasing and managerial experience, and were well-exposed to EDI.
The median organization had 400 employees, carried out operations at seven locations, and had revenues of C$ 76 million annually. Approximately 78% of our sample had revenues under $250 million, meeting one definition of SME. Fully 92% of the sample had revenues under $1 billion. The respondent firms represented a broad cross section of industries, broken-down by sector as: manufacturing (39.5%), services (27.6%), government agencies and crown corporations (19.6%), and primary resources (13.3%).
For the purposes of analyzing the causal model in this paper, the nine organizations with revenues over $1 billion were dropped, leaving 268 firms in total.
Statistical Techniques
Throughout the paper, individual items have been standardized unless noted otherwise.
The statistical analysis technique applied is partial least squares (PLS), as implemented in PLS Graph version 2.91.03.04. PLS is a form of causal modeling which, like LISREL, works by "simultaneously assessing the reliability and validity of the measures of theoretical constructs and estimating the relationships among these constructs." PLS is better suited when the focus is on theory development, whereas LISREL is preferred for confirmatory testing of the fit of a theoretical model to observed data, thus requiring stronger theory than PLS (Barclay et al.,1995) .
The progress in theory development mentioned above makes PLS more appropriate than LISREL as an analysis technique in this case for two reasons. First, this survey is the first large-scale test of a model based on Iacovou et al., (1995) . As such, the research model is not based on "strong theory." Second, some of the constructs in the model are formative (see below), and cannot be adequately modeled using covariance structure analysis due to the assumptions it imposes; PLS, being components-based, can incorporate both formative and reflective indicators (Chin, 1998) . Bollen (1984) provides an excellent discussion of the relationships between indicators for reflective (or "effect") constructs and formative (or "cause") constructs.
All of the sub-constructs in the model, as well as two of the constructs (perceived benefits and intent to adopt EDI), are operationalized directly using reflective constructs.
The remaining two constructs, readiness and external pressure, are modeled using formative constructs. (See also Table 2 .) Because the distinction between formative and reflective constructs is not always clear-cut, the modeling in this paper reflects the best judgment of the authors. However, we tested two other versions of the modelwith all constructs formative and with all constructs reflective-and the results were qualitatively the same: no paths gained or lost statistical significance, and no significant paths changed in sign. Thus, the reader may be confident that the results are not an artifact of the authors' modeling decisions.
Reflective indicators are used when a construct is deemed to exist before it is measured, and each item "reflects" this unmeasured latent variable. Because each item reflects the same latent variable, the construct is unidimensional and therefore the items should be correlated, making measures of internal consistency appropriate. An example of a reflective construct is intent to adopt EDI: it is presumed that a respondent has a level of intent, prior to a researcher measuring it. While each item assesses different facets of the construct (e.g., strength of the intent, time frame of intended adoption), it is presumed that they all tap into the same latent variable.
In order to determine item-construct loadings, a factor analysis was conducted in PLS using the items and the reflective constructs (see leftmost column in Table 3 ), with no relationships specified between the constructs. The resulting loadings were used for computing the internal consistency statistics discussed below, as well as for constructing a single, overall, measure of each of the sub-constructs. It is these factor scores that are used as indicators in the formative constructs of readiness and external pressure. Table 3 provides an analysis of the measurement model. In Table 3 , the diagonal elements represent the square root of average variance extracted (AVE), providing a measure of the variance shared between a construct and its indicators. A rule for assessing discriminant validity requires that the square root of AVE be larger than the correlations between constructs, i.e., the off-diagonal elements in Table 3 ( Barclay et al., 1995) . All constructs meet this requirement. Likewise, the values for internal consistency (Fornell) are all above the suggested minimum of 0.700. The Fornell statistic is similar to Cronbach's Alpha, in that it is a measure of internal consistency.
However, unlike Alpha, which implicitly assumes that each item carries the same weight (1.0), the Fornell statistic takes account of the actual loadings used to construct the factor score, and is thus a better measure of internal consistency in this context (Barclay et al., 1995) . Thus, all reflective constructs and sub-constructs in the adoption model display adequate internal consistency and discriminant validity.
<< Insert Table 3 About here >>
In contrast to reflective ones, formative constructs reverse the direction of causality in that the indicators form or cause the latent variable. Thus, the latent variable is a summative index of the items. This reversion of causality requires a significant difference in the interpretation of the measurement model; in particular, internal consistency and unidimensionality cannot be used to judge the quality of the measurement model. Bollen (1984) , Cohen et al. (1990) , Chin and Gopal (1995) , and Chin (1998) provide a discussion of formative and reflective constructs, and their differing standards for validity. Valid indicators of a formative construct can have positive, negative, or zero correlation. "Since the latent variable is viewed as an effect rather than a cause of the item responses, examinations of correlations or internal consistency are irrelevant." (Mathieson et al., 1996) For example, readiness is a formative measure, as it is caused by the availability of financial resources, IT sophistication, and ready trading partners, not the other way around. If a firm's IT sophistication increases, it is not necessarily the case that its financial resources will also increase or that its trading partners will somehow become more EDI-capable.
Thus, for formative indicators, one examines the weights, rather than loadings. Item weights can be interpreted as a beta coefficient in a standard regression. "…rather than interpreting the weights in a factor loading sense (i.e., how close the weights are to 1.0), the general approach is to compare the weights of different indicators." (Sambamurthy and Chin, 1994 ) Therefore, it is normal for the weights on formative constructs to be lower than the loadings on reflective constructs. In fact, PLS is optimizing the weights of the individual items to maximize the amount of variance explained in the dependent variable(s) in the model, in this case, intent to adopt EDI. Thus, the relatively low absolute values for the weights on the formative constructs should not be interpreted as a "poor" measurement model. The weights and t-statistics for the formative constructs are presented with the results of the model in Section 4 below.
RESULTS
The results of the PLS analysis of the adoption model are presented in Figure 2 . For this analysis, the sample is composed of the 268 responses from firms with annual revenues less than $1 billion that have not adopted EDI, with the dependent variable being intent to adopt EDI. Statistical significance was assessed using a bootstrap procedure, with 200 resamples. Since PLS does not generate an overall goodness of fit index, one primarily assesses validity by examining R 2 and the structural paths, as one would with a regression model.
The findings support the primary hypotheses (H1-H3) of the model ( Figure 2 ).
Perceived benefits, external pressure, and readiness are all positively related to the intent to adopt EDI, with significance at the p < 0.001 level. 31% of the variance in intent to adopt is accounted for by these three independent constructs in the model (R 2 = 0.314).
The standardized path coefficients range from 0.104 to 0.356, with two of the three paths exceeding the suggested minimum standard of significance at 0.2 (Chin, 1998) .
Thus, the fit of the overall model is good. Recent research has suggested that interaction effects may be more prevalent in IS research than empirical findings have been able to demonstrate, likely due to measurement error . In this model, we tested whether the relationships between perceived benefits, external pressure, and intention to adopt were moderated by the enabling construct of readiness. The interaction terms were constructed using the two stage technique described by Chin et al., (1996) , but were found to be insignificant. Thus, we do not include further discussion of interaction effects. We next examine the factors that were most influential in each of the three constructs influencing intent to adopt EDI.
<< Insert
Perceived Benefits
The item loadings and t-statistics for the reflective constructs are presented in Table 4 .
Perceived benefits, the only reflective independent construct, displays strongly positive loadings and high levels of statistical significance for all items. Since all of the loadings are of approximately the same magnitude, it is not possible to make determinations about the relative importance of the individual benefits (items) in determining the overall level of perceived benefits.
<< Insert Table 4 about here >>
External Pressure
Because PLS estimates the measurement model and the relationships between constructs simultaneously, the item weights of formative constructs display the importance of their impact on intent to adopt EDI. These weights can be interpreted similarly to estimated beta coefficients from a multiple regression analysis. The sub-construct weights and tstatistics for the formative constructs are presented in Table 5 .
<< Insert Table 5 about here >>
For external pressure, two sub-constructs emerge as significant: competitive pressure and enacted trading partner power. The large weight on the competitive pressure construct (0.845) illustrates that it is key in determining the overall level of external pressure to adopt EDI in the purchasing context.
The weight on enacted trading partner power (0.326), while smaller, is still significant.
The purchasing context in which the survey was conducted makes for a strong test of the significance of influence from trading partners. All other things being equal, one would expect the buyer to hold the balance of power in the buyer-seller dyad, as a buyer could exert considerable pressure on a seller to adopt EDI (as a number of larger firms have done, e.g., Wal-Mart and General Motors). Thus, it would not be surprising to find trading partner power significant in the context of seller side of the dyad. However, the fact that enacted trading partner power is statistically significant, even on the buyer side, is a strong confirmation of the importance of this sub-construct.
One circumstance in which a seller has significant power over buyers is that of a monopolist. However, examination of the model reveals that the dependency subconstruct was not a significant contributor to external pressure, indicating that organizations were not being held hostage by sole suppliers. In contrast to Saunders and Hart (1998) , dependency was not modeled as a determinant or antecedent of enacted power. Instead, a moderating relationship between dependency and enacted trading partner power (as dependency is a necessary but not significant condition for the use of enacted power) was tested using the two-stage procedure suggested by Chin et al., (1996) , but found to be non-significant. Thus, we do not find dependency to be a significant determinant of external pressure, either directly or through moderation of enacted trading partner power.
Similarly, the industry pressure sub-construct was insignificant in affecting external pressure. Thus, industry associations were not influential in motivating organizations to adopt EDI, at least in comparison to pressure from trading partners and competitive pressure. One explanation for this result is that firms from industries in which trade or industry organizations have successfully encouraged adoption of EDI will obviously be under-represented in our sample of non-adopters (i.e., firms in these industries will have already adopted EDI).
Readiness
Examining the readiness construct, all three sub-constructs emerge as positive and statistically significant, thus confirming that all three contribute to an intent to adopt EDI.
The weights on the sub-constructs reveal their relative importance in determining readiness: IT sophistication (0.694), financial resources (0.576), and trading partner readiness (0.432).
The strong weights of these sub-constructs, taken with the weight on the readiness construct, indicate that while the benefits of the technology (perceived benefits) or external pressure may motivate the adoption of EDI, there are a number of necessary conditions that contribute to the ability to adopt EDI. Thus, even motivated firms must have technical ability, available resources, and willing trading partners before EDI adoption is possible.
CONCLUDING COMMENTS
Summary of the Findings
This paper has tested a model, partly based on Iacovou, Benbasat, and Dexter (1995) Overall, these three classes of constructs accounted for more than 30% of the variance in intent to adopt.
The approach of structural equation modeling has allowed examination of the individual sub-constructs within the constructs, providing insight as to which aspects of these constructs are particularly salient in the context of the purchasing function. Combining the sub-construct weights with the construct path coefficients indicates that competitive pressure is the single most important factor contributing to intent to adopt EDI, followed by IT sophistication, financial resources, trading partner readiness, enacted trading partner power, and perceived benefits, respectively. These results are novel, in that they indicate that the most important determinants of EDI adoption are competitive necessity and the availability of the enablers that compose the readiness construct, rather than imposition by trading partners, which had emerged as the most salient factor in earlier work (e.g., Bouchard, 1993; Premkumar and Ramamurthy, 1995) .
Because the items and the details of the measurement model are available online, future researchers can continue to refine the measurement of the constructs developed in this paper.
Limitations
This research has several limitations: first, there is evidence of a (small) response bias:
non-adopters were more likely to complete the questionnaire than adopters. While this finding suggests caution in interpreting our estimate of the rate of EDI adoption in Canada, it does not affect our testing of the causal model in this paper.
Second, the sample frame of purchasing managers limits the generalizability and interpretation of our results. Clearly purchasing professionals will have a different perspective on EDI than, say, marketing managers. However, the finding that external pressure is significant, even in the purchasing context, highlights the importance of this construct.
Trust has been hypothesized to contribute to EDI adoption and usage (Saunders and Clark, 1992; Hart and Saunders, 1997) . Empirical studies of trust and EDI (Saunders and Clark, 1992; Hart and Saunders, 1998) find support for trust as an antecedent of diversity of EDI use, but trust has not been tested in the context of the adoption decision.
Our research model does not include trust as an independent factor in the adoption decision, other than as two items in the trading partner readiness construct that was found to be significant. Interestingly, when we remove the trust items as a separate factor, there is little marginal contribution to model fit over and above that associated with the overall model shown in Figure 2 .
Contributions
This paper joins a relatively sparse body of empirically validated predictive models of EDI adoption. Grover (1993) found that both organizational factors (internal need and top management support, similar to perceived benefits and IT sophistication, respectively, in this study) and interorganizational factors (competitive pressure and exercised power, captured by external pressure in this study) influence whether a firm's EDI adoption mode is proactive or reactive. However, neither of these studies examined intent to adopt, as their sample frames consisted of only EDI adopters. Premkumar et al., (1997) took an approach similar to that here, considering both organizational and interorganizational factors influencing EDI adoption in the European trucking industry.
Examining adopters and non-adopters, they found that four constructs emerged as significant predictors of adoption: firm size, competitive pressure, customer support, and top management support. Of these factors, all but customer support are included in our model. Saunders (1997, 1998) Premkumar et al., (1997) .
The use of structural equation modeling has allowed for an examination of the relative importance of all of the sub-constructs to the overall intent to adopt EDI. Furthermore, because this paper is the first empirical test of the Iacovou et al. model, it completes the cycle of generating-theory and testing-theory.
Future research could proceed in several directions. First, because we believe that the core of this model has applicability to IOS beyond the scope of EDI, the model should be applied to other forms of IOS, particularly business-to-business electronic commerce.
While this extension may require re-operationalization of some of the constructs, we hypothesize that the relationships predicted by the model will continue to hold. Second, while we have empirically validated the model in the context of the buyer side of the buyer-seller dyad, we have not examined the adoption of EDI from the seller's side.
From the seller's side, the interorganizational relationships and power differentials may be more salient, as it is likely that a large customer could coerce a seller into adopting EDI.
Given that the results from the buyers' side are statistically significant, we would expect an even stronger relationship on the seller side. In relationships in which both buyer and sellers enjoy approximately equal bargaining power, we expect that relationship factors such as trust will emerge as important (Hart and Saunders, 1997; . Third, the impact portion of the Iacovou et al. model should be tested with a large sample of adopters. It would be worthwhile to test whether or not the factors influencing adoption also influence the outcome of adoption, in terms of the level of integration of the EDI system and its organizational impact ( Premkumar et al., 1994; Premkumar and Ramamurthy, 1995; Bergeron and Raymond, 1997; Ramamurthy et al., 1999) . Diagonal elements are the square root of average variance extracted (AVE), which, for discriminant validity, should be larger than inter-construct correlations (off-diagonal elements). *** indicates that the item is significant at the p < 0.001 level. * indicates that the sub-construct is significant at the p < 0.05 level. *** indicates that the sub-construct is significant at the p < 0.001 level. 
